and Whitesides and others (1983) . These two reports focused on rising water levels in the alluvial aquifer. Maps and hydrographs for the period 1982-87 are presented in this report to document changes since the last report. Special attention is given to the downtown Louisville area where ground-water withdrawals resumed in 1985. This area is of special interest to the cooperators and water managers because of the renewed interest in ground water for heating and cooling and the expected competition for ground water as withdrawals increase.
HISTORICAL WATER-LEVEL DATA COLLECTION IN THE ALLUVIAL AQUIFER
Water-level data collection for the alluvial aquifer at Louisville started in 1943 because of a critical ground-water shortage that threatened to curtail production by the industries that were manufacturing war materials 1 (Rorabaugh, 1947, p. 202 Whitesides and others (1983, p. 12) for April 1982. Generally, water-level contours are parallel to the Ohio River with altitudes decreasing toward the river. This indicates that the movement of ground water is generally toward the river. Exceptions to this normal gradient are shown in the contour map for April 1987 ( fig. 4 ). Water levels in observation wells close to the river during the April measurements were higher than those at some distance from the river. This gradient reversal occurs when a relatively high stage on the river, as occurred in April 1987, temporarily raises the water levels in wells adjacent to the river. The magnitude and extent of water-level rises in wells adjacent to the river produced by high river stages are discussed in Whitesides and others (1983, p. 15) Another area where ground-water withdrawals are disrupting the normal water-table gradient is in the downtown Louisville area. The effects of these withdrawals are discussed in the following section.
Water Levels in Downtown Louisville
Water levels declined 3 to 4 feet in the first 3 months of 1985 in the downtown Louisville area near the Humana Building as shown by the hydrograph for observation well 91 ( fig. 7 ). This well is across the street from the front of the Jefferson County Courthouse. Pumpage for the Humana Building started in January 1985, but records of pumpage are not available until November 1985 ( fig. 7) . Pumping at the Humana Building and later at the Gait House East Building created a trough-shaped depression in the water table that trends slightly northeast-southwest. The development of this depression can be traced on the water-level contour maps for the alluvial aquifer (figs. 2-4) or on the more detailed water-table maps of the downtown area (figs. 8-10). Although the extent of the water-level decline has widened on the latest map for April 1987 ( fig. 10) , the magnitude of the decline has remained between 3 to 4 feet in observation well 91 near the Courthouse (fig. 7) . Most of this decline can probably be attributed to the resumption of pumping in the downtown Louisville area. Precipitation at Louisville for 1985-86 (table 1) was below the normal yearly average of 43.07 inches. However, this below normal precipitation for the 2-year period caused declines of less than a foot in other observation wells in the alluvial aquifer away from areas of pumping.
Pumping at the Heyburn Building near the corner of Broadway and Fourth Street has created a slight cone of depression in the water table that is evident in the detailed maps in figures 8-10. This pumpage and probably some effect of pumping at the Humana Building and the Gait House East Building have caused a decline of about 2 feet in the water level in observation well 80 at the Louisville Free Public Library (fig. 11) . The hydrograph for observation well 80 shows the rise in water levels in the 1970's, the stable period in the early 1980's, and small decline beginning in 1985 due to the resumption of pumping in the downtown Louisville area.
The saturated thickness of the alluvial aquifer can be calculated by subtracting the altitudes of the bedrock contours ( fig. 12 ) from the altitudes of the water-level contours (figs. 8-10) at points of intersection if one set of contours is superimposed over the other set. Figure 12 .^-Altitude of the bedrock surface beneath the alluvial aquifer (From Price, 1964) .
Although pumping in the downtown area resumed in 1985 and caused an initial decline in water levels, the most recent measurements in April 1987 indicate that the water levels are approaching an equilibrium position relative to the present pumping rates. Of course, if additional withdrawals are made by new permittees, water levels will again decline and eventually establish a new equilibrium position at some lower level.
SUMMARY
Ground-water levels generally stabilized in the Louisville, Kentucky area in the 1980's after rising for many years. Water-level contours are generally parallel to the Ohio River and altitudes of the contours decrease toward the river. This indicates that the overall movement of ground water is toward the river. Pumping of ground water can disrupt the typical parallel pattern of the contours, and this is obvious in a couple areas in the Louisville area. One area is in west Louisville where pumping of ground water for industry causes the contours to curve landward around the area of pumping. Another area is in the downtown area where pumping resumed in 1985 for the heating and cooling of some buildings. This has created a trough-shaped depression in the water table that trends northeast-southwest. Water levels have declined 3 to 4 feet in this depression since 1985. In both areas of pumping the water levels seem to be in an equilibrium position relative to the present pumping rates. If pumping should increase, water levels will again decline and eventually establish a new equilibrium position at some lower level.
